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(54) MODULATION METHOD, MODULATOR, AND DEMODULATOR 
(57)Abstract: 

PURPOSE: To provide a modulation method, modulator, and demodulator 
which reduce the peak value of DSV in comparison with that in a 
conventional device at the time of DSV control of the code where DSV 
control is not taken into consideration. 

CONSTITUTION: An encoding circuit 11 converts an input data string to 
a code string A. A pattern generation circuit 12 generates an inverted 
pattern when accumulated DSV in a position P is positive and the _ 
positive peak value of DSV in a section PQ, is larger than the negative ^>?j«— : 
peak value or this accumulated DSV is negative and the negative peak 
value is larger than the positive peak value, but the circuit 12 generates r 
a non-inverted pattern when accumculated DSV in the position is L 
negative and the positive peak value of DSV in the section PQ is not 
larger than the negative peak value or accumulated DSV is positive and 
the negative peak value is not larger than the positive peak value. A 
pattern inserting circuit 13 inserts the pattern from the pattern 
generation circuit 12 to the code string A at prescribed intervals to 
generate a code string B. A modulation circuit 14 subjects the code 
string B to NRZI modulation and outputs the result. 
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[0 02 7 ] /<*->»£ia»l 2\t % W#ffcHHl 1 
^SfiU&SftSfl^JAfcS-^-C T de * ha>e>& 

T dc = (d-S,}+ 1 + d+ 1 
= 2 (d + 1 ) 

T dc = (d - SO+ 1 + (d- 
= d + 1 

roj©#T*o, oss, 5k©*fr*s»jE-j-s. o 

fcWot, '**->»£B8l 2tt, W#{tBBl ICC 
(d. k) W##Sfl!3hT^S£#«* 2 (d 
+ 1) fcT* h^5ttS^4'->€:«^'f ttte, k = 
«>-C«, ±38© r 1 j ©S(*iOi©A'S->«:ffiii5c 
*©«k*tt, ^*->«£IeIK1 2«, d + 

I*. 50 
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*»AUTfr^jB*£flfrS. ^"*->«£IpI8& 

[0 02 8] ccr, ^*->^iigsi 2*coiiritt 
[002 9] ^P@SS 1 4*&ffl*.3ft5«Wff*M** 

io j¥A3n/c^**->© r i j {D»*s^S[ (fciT, r i j 

tt. »A3hfc^^*->«»tt»a* s SKL. ( TOj # 
r i j , r i j 3&j r o j isto ) , r i j cott^fltt 
(«T, r l j ©»36s«tt<D^*->*#SK^*--> 

KiE^*->*»£l,T, W#WACc»A-r*C<fc«:j: 
0, ffl««F#ODSVftlWflW*. 
[0030] iC6t t 3i:«K<D«Kn*«/MRK:ffliiL* 
20 Ci*St?#-5^*->tt. r 1 j <D»**OfflX«:lffi<D 

r i j woixb m©^*->*is£-r4. 
ttfc, r l j ©»#o w-^fl'JfCcfc-DT 
ttroj oiii^^A^>k«±<b^orL^^<h^^ 

o^toocc r i j ©»#2«o>* jr->*#£-rs B -r 
ttto^*->«Slsll»l 2«, rij<D»3&soffl. l 

fflx«2<i©3aa<D^^"->*^ , rs. 

[00 3 1 ]**:, ^*->»AHKl 3 (C*jl,»tff# 
30 5ijA©tt«(D»»f«C^^->*JfAUft:*!:*, 

im\Ztitd&*&lBtfi (d. k) W#Ii]*jOar4* 
B#**<£rC, JtidiiCD r 1 j <7>»#2ffl<D>s*->T 
tt, *<D^"*->©*/jN<Dfi3. -rtctotiaiCDBfSO 
«3T de fc^ HiTKa:i*c<fcf3*«66n. ri j ©St 

2tcj:t?*<&6n^. 

[0 03 2] 
(d- (d-S»)) 



(d-S l )) 



[0 0 3 3] nfttflfctt, 
Atf_b^ly/c (4. 19; 



• * *5£2 

^•#->*£lsII»l 2lt tf'J 
2 . 5:5) FHfOil^ 1 

0 ( = 2 x (4 + 1 ) ) fc> h^6&£^£->"C#>o 

-c Wx.«^3cc^-r<fc^^c, K<g^*->£u-c ro 

000000100J <D'*$ — >. roooooooo 

1 o j ©A'ji->xtt rooooooooo u <d'*& 
->£?££u #k(£>**->£ot ro o l o o o o 
l o o j — > % roo l ooooo l oj <e>^* 

TOOIOOOOOOIJ <Drt*->*:¥£9L-? 



(7) 

11 

->«ffir©i?^?tjA©Dsv*siEr*-3r. ^iwat 

V(DjEOtf-^«3&«ft©fcr-^ffl[J:«j fe^*l»i*ttS 

*>/hSt»i#tt#SIE^f Sfc. 
->«£|5IK1 2tt* ^@}fA-rS^'^->Ji<mrcD^ 
MA<DDSV#ft-C*r>T, ^H»ATS>**~>£;fc 
AT 4 * - > BOW#W A ©DSV <DM<0 b - £ 10 

[0 0 34] T&fe^ '**->IE£III881 2«. #Jx 
«H4(c^TJ:9fic. ^0»AT4^*->&;fcec#A 
TS^* - >IBKDW#WA ©D S V£gLfcBT£ D S V® 
ffiIaIK2 1 £, ^@»AT&A£->£^t»AT6^ 
#->IH©W##lA©DS VflDjEOtr-^fiPH 
fcT-^ffiPt £t&ffiTSb*-^fcH[H]&§2 2 4. £PAT 
5^"*->©iaBir<DW#9UA<D t y h tfSMOQH&iiA 20 

±IE tT-^tftffl|5IIB2 2 #>6>©b--*ffiP H , P L 
S^T, »ATS'**->*&3£T4'**->i*5£[Hl 
K24i, ^B»ATS^df->«frcMf#^JA©DS 
V^SSBttTS^y 2 5 

[0 03 5] fit, DSVJHHHK2 1 ^H»A 
TS ^ * - > 4 iWc}$ AT i^' * - >M(D?WU A<D D 
SV («T, OTODSVil^ a ) *#mu COD 
SV*^jr->gte£HB2 4CC«f&T5. 
DSV»Ulslgg2 Itt, m«H5AtC7STJ:^K:, ^ 30 
@/^->mi*SfigP<!:, ^C«CA^->*#AT 
5fu^Q <t P^CD, TttfefcEBB P QCCfcC* SW-^JACD 
DSV£-2 4 0T^ffiT£o Sfc. PRKBSBfcTn 
T<£5tc, DSVHtmm»2 ltt, ElfflP'QfcteWSflF 
^JA©DSV£0T+2*#UiT£. Sfc, Wit«BI 
BCCCtST^OC, DSV»ffl|glK2 ltt, EPJPQCC 
*JW£?f-^5UA©D S V £ bX + 2 £^tUT£o 

[0 0 3 6] fcr-^*WHR2 2«, KIHPQtC*$WS 
WF#WA©DSVCDiEOt"-^fflPH it^t'-i'iP 
l *tftffiU cn^©t'-^fflP H , P L *^£->&: 40 
J0a»2 4fc:tt|&TS. *#Wfctt, fcT-**tttilSB2 
2W. «^.«±a©EI5AtC^TJ:5«:. ElfflPQCCfc 
WiiEOb'-^fflPH , ft©b"-£ffiP L ilt2, 5 
*ttUT4o *fc. 0HiL«H5 BCCjSTcfc^CC, b"-* 
tttti!slK2 2U:. EIHPQKfcWiiEcDbr-^fflp,, , 
n<Dt-?mp L <£LX 4, 2£&ffiT6o 
t£H5CCC^TJ:Mc, b'-£&ffli5|K2 2«\ BMP 
QtCfc^T, IECDb*-^ffiP H , ^<Db*-^fiiP L tb 

[0 0 3 7 ] fliU • h!&mm%2 3tt, WAT 50 
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S^^^->©i£iuof?^JA<sofcr^ h (fe*T. lEfub'^ 

0882 4fc«*&TS. Wttttctt. Kit* • H^b'* 
310852 3 tt % 5fAt^^->©IS((Dd+l 
K m«±^CD0 3^T«J: ; 5tc|¥AT-S^-^-->cD 
EfuCD5e^h, iSa©5 b** h^eftSftifttr* K 
itf£ b* v h ZmWiL , r 1 j ©*»^*©ftg*5Vrfi: 
H? • m&Kv h«*«r^*->i*ffiIglK2 4CCfltl&T 

[0 0 3 8 ] ^#->StS0B82 4fc£ v «*tfH6«:^ 
T<£^C, ±IBb'-^^m@?S2 2 3^6©t:-^ffiP 
n s P L ^ccg-3t,>T, #AnJffi&^*->*»fflT£ 
^f->IffliS82 4ai t -tlB^* »; 2 5 Steffi 
3 n/c^lefflATS ^ * - >firtif ©flMWU A <D DSV? 
(C*-3C»T. tr-^tftffiHB2 2-C3lH13tifc^*--> 

©1 ^*±tB'*#->#A0B8i 3&ttB#T&^£-> 

W^[sISg2 4 b 4*6«teSStiS. 

[0 0 3 9] -5- Lt, ^*->affllsIIIS2 4 ati, ^ 

y 2 5^6^sns^a#ATS^*->««row# 

5«ACDDSV (&LTs IiDSVil^ 0 ) 3&SjE"C*o 
br-**ffiiaB2 2*6«*e3tiS«F#JUA©KW 
©DSVOiEOfcr-^fij&sgCDhf-^fiJ: 0 feA#^<b 
*«SK^^^->«raiR0, iEOb*-^fil^CDb"-^ 
fflJzOfc/hSC^i^tt^NSIE^^-^^atRT*. — 

^*->atHSH2 4atS:. 'J 2 5*»6fltt&3 
*T.4W#5UA<D*aiD S V*sfit?*or, bT-^|ftia@ 
K 2 2 * 3 tl £^?'JA OlEPaOD S V<DM<D b" 
- ^ ffi^IEO b'- 4? ffl J: 0 4> A # C» 4 # «SK^^^ - > 

#«#sigA^->*aiRT4. ^^-vamia 
s§2 4a«, mm • mik^v v%mm&2 3f^p><om.m 

«: (d. k) W#OW#ffJ*«JET4^^->*. aiR 

So 

[0 04 0 ] ^ttttCCtt, ^d?->affilsl!82 4 att, 
WAtf±a5(DH5A«:7RTJ:5tc, fi[iEPtc*jW-5W# 
5»JA©JR»DSV*SiE (+2) V$>~?X X EPJPQ(C*j 
WSJE<Ob'-^«IP H (2) *sfi<Z)br-^ffiP t (5) cfc 

0 4>/J^3 ^ t # ±Mi<DS 3 CC^T 3 oCD^JSft-'^ ^ 
->^ilW^) 0 S/c, CTx.«0 5BCC^Tcfc^tC, {4 
SPCCfcCtSJRfUDSV^iE ( + 2) EPalP 
Q^C^^SiE<Z)b 4 -^fSP M (4) 3Wfi©tr-^fflP 

1 (2) <fc>3fc**l>i*tt. A*->affli»2 4a 
tt, ±MiCDig3CC^T3 0CDJR$^^->«:a3WTS 0 
S/c, WAtfHSCOCTRTct^CC. fi[aP6CteW4*a 
DSV^'iE (+2) KHIPQCc*jwSiE©t: 
-^fiiP rt (2) ^©b-^0P L (6) J:"Jfc/hSC> 
4#ti, ^*^->ilffi[nIg§2 4 a«. ±3iOia3^T 



13 

3 r><D$m& * * - > *a«-r £ . 

[0 04 1 ]&*>\ IE<Dfc:*-^ffiP H ififlOtf-^fllP 

CO 0 4 2 ] ^*->U*lIB82 4 bfct, y^'j2 5^ 
6«*&Sti*W#5»jA<D*aDSVi, DSV#ffilIj& 

><0fflaBcc*jw4w#3niA©jRaiD s vomMutcm-? 

1>T, ^"^->iBffl|5lK2 4arjgR3n/cJSIE^^- 
>XB*SK/^->©5%^6, WACi&CCjfA'*"* 
A % - g CC W 4 f?-^J A O Jg« D S V (DlfiSPtffl 

Kl 3tcUJ^-r^ 0 ftfltfjcctt. ^*->U^l|gS2 4 
btt, Sll^ ^±20)1 3 test 3 o(D5fiA" ^ - >X(i 

BQCCfoW5#^jA©jR«D S V©«»f3&s*t^3 

i^4?->*igjRurtti*-rs 0 ate, ^*->w*ii 

SS2 4btt, ±»©J:9{CLr*«)teJrtM*, teBQ 
tefcWSW#MA<D«»DSV£LT-*-=fcy 2 5 Cc{£,1& 

u y*y2 5tt, ccdissds vtiattr*. 

'>*£~>ffi;*JlalB2 4 b#(4BPK#ALfcA?*->a 
ffiaQ{C*jW4flR8|DSV**«)SJ:5CC0-C 

[0 04 3] fir, ^**->»A0Hri 3t*. Jb3$L 
tei^ic, fHtfbBSgl l*6ffite3ft4ff-s*y!IACc % 
^*->a*@H2 4 bJfc6«*ft3ftS^*->«jfj£ 
©JSJtTCftAU ;**->jWfASftfcW^JB*£W 

HHi 4«c«i&-i-s. samaisi 4W, «f#5Ub*nr 

DSV©«*fffl«r/hS<-r-5DS VMWZtitc. -r&*> 

[0 0 4 4] «±©ttWC9i6^aj:^«: % CCDH^CD 
^gt'iJ, (d. k) #^JCC2 (d+ 1) tr? h 

Ltefi, NRZI^iOOT, D S VWJfJPStiteSBS^ 

trcm^x&mftncDD s v*«ii»-r s c t&x-zzt 

SE©ifftI«:fI>35c<"rSCi*sr#4 - ate, WAT 4^ 
r l j <oK*i0, 1, 2CD3®£I<0^£-><b 
T 4 c £ cc<fc 0 , 7CSS©ifj!in*!^*«/ME«:«i*-B c 
<t*sr*5. ate, ^@#A^^^*^->jyfr(D^p^j 

ODSVi, ^@JfAT-S-'^^-><!:^CC»Ar-5^'^ 
->lffl(0«F-95tJODSVc!:*»DflCL, C <DSni¥fiiCDffi#f 

tia^s < *c a j: ^ cc 3 aa©^ 
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A£ < ^{b£-t± 5c 

[0 04 5] ate, CO«JS«©aHSfflrtt, ffSIJU 
^^(DfiS^^'^-V^WSPaH-CffA'riBSCC, ^ 
Elf A-T ^fuO^^iJco d S V 3&siE"C * o 

r, ^-ia#A"r4^^-><b^ccc#Af *^'*->pj© 

W#5»J© D S V <DJE<D fcT- ^ffij^fiCD b - ^ ffl J; 0 fe A 
*^±*ttKIE'**~>*#AU iE©fcr-^ffi*sft© 
fcT-^ffliOfe^SC^i* tt#JKfe> * * - > £}¥ A L , 

4i»Af4^ * - >««t<DflF#JtJ(0 DSV#ftr»o 
10 T, ^@*ATS/^^->i^CCClfA-rS^<*->lfflcD 

ft^JcD D S V <on<D f - ^fis&SjEO f - ^ fflJ: 0 A 

c£t,c£K>. se*©sgacci:tur*aDsv©h:-^ffl 
< &s «fc 5cc, d s v©«HB*tf 5 c ia*r# 

SiW bte^ 8 c tc^Tcfc 5 cc, ffiBP tested* 
^fAsnac^cccfc^r, ffiap^^ttaQowrjRa 

DS V<De-*ffi#8 £^c4(DCC*f0r, CCD^IH^a 
20 J P(lxtf±ai<Dia5C^t-J; ; )CC, figPCC^S 

iK^^-^iSA-rsciCcJcoT, fiBP^6filQ. 
ora~C^WDSVCDfc:'-^{B4+4, -4i/M<t4 

^SCCtbUr, DSV©fcT-^ffl«:/jNS<«lA-BCi3&s 

[0 04 6] otrcc *»w*afflLfcasnttB<o— * 
ft«ccoc»rKwrs B 

[0 04 7] CCDfflSSSia«. W*«B7CC^-rj;5 

30 tc±iffi^mB$:m&-?*>mmiBim3 1 <t, i^mpieiss 

9JA*S^TS^'*->|^SI1B3 2 
*0K3 2*6©WF#3niA*fl[#ftLr, TcOf 5 -*?!! 
*S*r*«^fclIB3 3i, BHH«#*tftlHT4SY 
NC^mHI383 4i, KS YNC*fefflEli!S3 4Ttftffi3 
tlte(5]^{f-^CcS^0^r, ±E^»->|»*|p|85 3 2^ 
^affl)T4^-f 5>y«fflll»3 5cb^{fA^ 0 

[0048] lt, mimiHis§3 icett, 
40 r»6nsssiw#3W«i&sti. coflasHB3itt, 

->#AB»1 3©a*CC*tJ6T*^4f->**»ASti 
teW^JB*S^U, C<Dt?^jB*A*->|»^|pigg 
3 2RVSYNC*aHB3 4CC«|&r4. "Ttt*>%. 
iiELteJ: 5Cca»KB«:*5ir»-ca»IW#CcB*JS!E»-t> 

^©^jr^te[S^^cc^HOtex^--^^Ci 
KHft#**C0«giSia3 iccttlftSh. 

50 [0 04 9] S YNC^ffilaISS3 4tt. raWft#**a 
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-C**->B§MB8 3 2£$lJffiJT& 0 
[0 0 5 0 ] A*->fifc*@B83 2«, *-f5>4^ga 
tHlSS3 5<D*W<Dfe<t&C % T dc t*-> h*>6&-5^*-> 

[0 0 5 1 ] «-5f{fc[oI3&3 3tt, ^*->Bfc*lIiS3 2 
*»6«teSh*W*l5BA*, 3S« (*£l>H:gaft) ©BR 

fcOTW«c<, ±a©n*s«r«*aF#* (4, 

1 9 ; 2. 5:5) #^<t UTI&HJJb/c^ 
(4, 18:2, 5 ; 6) flP#, (4, 2 2 ; 2. 5 ; 
5>flF^ RLL (2, 7) *«*DDSVWJB3WS* 

[0 05 3 ] 

^^J^0T^cDS^©^*^-->^Bfr^|igrifA 
U ^f->3W»A3ti/cf?^5»J4NRZ ISEJHL/r. 

Ds.vw»snfcKnw#*ffl*-r*i»ec % ^i»At 

AT^^->i»c If AT Bl 0Df?-5f5!J<D D 

S v <DJE<o t- ^ b- * ffi J: 0 A # ^ <t # « 
r 1 J ©»*s$»(D^*->*#Al/, IE©b'-£ffi# 

fioe-^ffi^ofc/hSi^iitt r i j 

*->ft*Al, ^H»ArS^*->«lWOf3WU<D 
DSV^rfcot, ^@»AT£^£-><b^tt}¥A 
>raoW-^3W<D D S V<D%<D b"- ^fiiME© 
tr-^fi[J:0feA*t*<b*W r l j <D»#$»©^£- 

i*« r 1 j ©»W«»CD^*->ft#A-rSCitcJ: 
0. #Ai//c^"*-><3T> r i j ©»ccs^?CirKHW# 
©Dsv**ijffl-rsct3&iT*ai««: % ee^^gic 
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[0 0 5 4] #AT*-^*->* r 1 j 

0. 1 % 2©3«RCD^*->i-riCiCCJ:ij, 7CS 

T4A*«->i^cc#Ar*^*->m<0W-95»J©D s 
3aS<D^'£->(£>5 1 o^riMtRUrtt AT£C £ 

io '#r#4. 

[02 ] ±l®B»a©«if¥IHa*BW!-r 

[03] JfA^i'^-^O^tt^^THT**. 

[04] ±ssga»B*«j5S-r*^*->»4aB8©* 
[05] Dsv©*#flejtt«i*s-i-|gr**. 

20 [0 6 ] ±8KI«|B*«|jflrrSyS5r->»OTJg© s R 

[07] #^«a^Lfe«IISIB®S3(D@ISflteK« 

[08] 8£*(DDSVtr|8iI^ffiCC*5WSDSV©e*7S 
T0T*£ o 

1 1 n^imm 

l 2 A«*->f&£igg& 

1 3 ^*->#AlsIB 

30 1 4 ^naits 

2 1 DSVfittHlpISg 
2 2 tr-^tftWEIK 

23 itmr • m&xz v v$mm% 

2 4 ^<*->9HEIslB 

24 a -""*->«ffilSH 
24 b '**->ffl;fclItt 

3 1 «SHS»S 

3 2 ^*->R&fciaBg 

3 3 a-^iuiK 
40 35 % a ^ > ^»mai» 
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Defective images within this document are accurate representations of the onginal 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



J£ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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